Purpose -Poverty alleviation is a global challenge. Human society has never ceased to fight against poverty. China was once the developing country with the largest rural poor population in the world. Remarkable achievements have been made in China's antipoverty program over the past decades, shaping a unique poverty reduction strategy with Chinese characteristics. The purpose of this paper is to first review the history of China's rural reform and antipoverty, and then analyze the related policy systems, mechanism innovations and future challenges in poverty alleviation and development. At last, some specific policy implications were provided. Design/methodology/approach -Literature on China's antipoverty history was reviewed and mechanism innovations on targeted poverty alleviation strategy were investigated. Findings -Along with the deepening of the rural reform, the poverty alleviation and development in new China have undergone six stages, and experienced a transformation from relief-oriented to development-oriented poverty alleviation. The object of poverty alleviation has gradually targeted with a transformation from poor counties/areas to villages/households, and the effectiveness of poverty alleviation is also gradually improved. However, the increase in the difficulty of antipoverty, fragile ecological environment, rapid population aging and rural decline poses challenges to the construction of a well-off society in an all-round way in China. Specific antipoverty measures were put forward based on the investigation. Finally, the authors emphasize the importance of strengthening the study of poverty geography. Originality/value -This study investigates the history of China's antipoverty policy and analyzes the future challenges for implementing targeted poverty alleviation policy. These findings will lay a foundation for the formulation of China's antipoverty policies after 2020, and provide experience for poverty alleviation in other developing countries around the world.
Introduction
Poverty is a challenge facing all countries. Eliminating poverty is an ideal that humanity constantly pursues. The international community has never stopped to alleviate or eliminate poverty (Mani et al., 2013; Haushofer and Fehr, 2014; Zhang et al., 2015; Tollefson, 2015) . Among the 17 Sustainable Development Goals (SDGs) of the UN 2030 Agenda for Sustainable Development, the first is to end poverty in all its forms everywhere [1] . It has become generally accepted worldwide that the measurement of poverty has gradually changed from one-dimensional measurement of income or consumption poverty to multidimensional measurement of education, health and standard of living (Wagle, 2002; Cao et al., 2009;  established a mechanism for targeted poverty alleviation to ensure an effective support to the poor. The implementation of the targeted poverty alleviation strategy has attracted worldwide attention. To better promote the new antipoverty strategy, it is necessary to review China's antipoverty history and study the policy system and mechanism innovation of the targeted poverty alleviation as well as future challenges. These results would provide theoretical guidance and practical supports for formulating China's poverty alleviation strategy after 2020, and can help other developing countries with experience as they design their own strategies.
The structure of this paper is organized as follows: Section 2 describes briefly antipoverty history in new China; Section 3 introduces mechanism innovation of targeted poverty alleviation; Section 4 presents the future challenges on implementing targeted poverty alleviation policy; and Section 5 offers conclusions and policy implications.
History of Chinese poverty alleviation and rural reform
Poverty is a worldwide problem, and antipoverty is a historical task facing all humankind. Over the past decades, the Chinese Government has long persevered in its attempts to alleviate poverty (Yan, 2015) . Between 1949 and 1978 , rural areas in China were in a state of universal poverty, and antipoverty work at this period was mainly aimed at meeting the most basic needs (food and clothing) of the poor by governmental relief and aid. Since the initiation of reform and opening up in 1978, the Chinese Government has spared no efforts to alleviate poverty, including established special poverty alleviation institutions, identifying impoverished areas and population, allocating specialized funds, adjusting timely poverty standards, formulating special preferential policies and innovating poverty-relief mechanism (China Daily, 2016) . The antipoverty actions mainly include improving rural infrastructure, providing public services and helping the poor groups to increase income. Subsequently, China has timely adjusted the standard of poverty alleviation according to level of socioeconomic development (Table I) . Poverty line has increased from RMB366 yuan in 1978 to RMB2,952 yuan in 2016 RMB2,952 yuan in (at 2010 China, 2016) . The success of China's antipoverty benefited from a series of policy arrangements and institutional reforms aiming at the rural poor groups . In other words, China's rural reform and poverty alleviation are interlinked and mutually promoted. The concepts, policies and models of poverty alleviation and development in China keep up with the times and constantly deepen. Overall, China's help-the-poor program has largely experienced six stages (Yan, 2015; Zhou et al., 2017) (Figure 2 ).
2.1
Relief-type antipoverty under planned economy In the early years of new China, rural economic development was slow. As a result of successive years of war and frequent natural disasters, the whole Chinese society was in the state of universal poverty. At that time, the goal of China's antipoverty was to meet the basic needs of the majority. The main measures were to ensure the minimum standard of living for the poor through financial subsides or physical relief, which belongs to the typical Adjustment of China's state-designated poverty-stricken counties blood-transfusion poverty alleviation (Dong, 2010) . During that period, China implemented land reform (1949) (1950) (1951) (1952) and the rural areas were mainly represented by the people's Commune (1958) (1959) (1960) (1961) (1962) . Due to the egalitarian distribution system of the people's Commune, the polarization between the rich and the poor in the countryside was largely restrained and the absolute poverty was temporarily alleviated. This antipoverty type can only play a temporary role in the plight of the impoverished population, but cannot really stimulate the endogenous dynamics of the poor groups. At the same time, the country practiced monopoly for the purchase and marketing of grain, cotton and corn, and adopted the price scissors between industrial and agricultural products. In addition, the separation of urban and rural areas as a result of the household registration system has greatly limited the flow of rural labor, further exacerbating rural poverty. Xu et al. (2007) also emphasized that China's antipoverty policy should turn from social assistance to social protection. As of 1978, Chinese farmers' per capita net income was only RMB134 yuan. Statistics showed that about 250 million population was living in extreme poverty and the incidence of poverty was 30.7 percent (Gustafsson and Zhong, 2000) . (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) Before the implementation of the reform and opening policy (ROP) in 1978, the main reason for rural poverty in China was irrational institutional arrangements. The country gradually realized that only institutional reform can promote the rural socioeconomic development and poverty reduction. The reform of a rural system at that period involved in two aspects. [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] Development-oriented poverty relief drives (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) National 8-7 Poverty Alleviation Plan (1994 -2000 Entire-village advancement poverty alleviation (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) Targeted poverty alleviation (since 2013) Number of poor at $1.25 a day (PPP)
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Poverty headcount ratio at national standard N a ti o n a l p o v e rt y li n e The first one was land management system reform that replaced the collective management system of the people's commune with the household contract responsibility system since 1976 (Ding, 2003) . This new system gave the peasants' contractual right for rural land and kindled their enthusiasm for labor, thus greatly improving the land output and increasing farmers' income (Lin, 1990 (Lin, , 1992 Lin et al., 1998) . The second one was the trade liberalization on agriculture, which laid the foundation for developing market economy system (Lau et al., 2000) . In the mid-1980s, the rapid rise of the township enterprises in rural China broken the pattern of the single agricultural investment and employment system and improved the rural economic structure. In this period, the rural surplus labor force began to transfer to non-agricultural employment and the sources of farmers' income diversified, which effectively alleviate poverty (Fan et al., 2004; Park and Wang, 2010) . These reforms accelerated the development of the national economy and made the poor benefit from the increase in agricultural products prices, and optimized agricultural products and non-agricultural employment of rural laborers. Thus, structural reform greatly alleviated poverty in the rural areas. Statistics showed that between 1978 and 1985, per capita grain output increased by 14 percent and per capita net income grew from RMB160.7 yuan to RMB397.6 yuan in China's rural areas. The number of poor people in rural China decreased from 250 million in 1978 to 125 million in 1985, with an annual decrease rate of 9 percent.
Development-oriented poverty-relief drives (1986-1993)
Promoted by the reform and opening-up policy (ROP) since 1978, Chinese rural economy grew rapidly. However, the disequilibrium of rural development between the Midwest and the Eastern coastal areas gradually emerged. In the mid-1980s, the Chinese Government established a special antipoverty organization, i.e., the State Council Leading Group on Economic Development in Poor Areas (later renamed the State Council Leading Group on Poverty Alleviation and Development in 1993), to further reduce poverty. Subsequently, the provincial, prefectural and county governmental also established corresponding institutions to responsible for local antipoverty work. Meanwhile, the country designated the national poverty counties, and allocated special funds and implemented special favorable policies for these counties to alleviate poverty. Market economic system has been gradually established since 1992. Thanks to the efforts made by national and local governments, the number of people living on less than the national poverty line (hereafter referred to as the rural poor) dropped from 125 million in 1986 to 80 million in 1993, with an annual decrease of 6.4 million on average.
National Eight-Seven Poverty Alleviation Plan (1994-2000)
Along with the deepening of the rural reform and the long-term efforts in developmentoriented poverty relief, the number of the rural poor has gradually shrunk. However, most of the country's rural poor population gradually gathered in its remote mountainous areas of the Midwest with harsh natural conditions, weak infrastructure and poor public services. Thus, China's poverty-relief work entered a stage of tacking the key problems. Faced with daunting task of poverty alleviation, China implemented a National Eight-seven Poverty Alleviation Plan to resolve food and clothing problems of the remaining 80 million poor population in around seven years. The Plan was the first poverty alleviation program in the history of New China with clear objectives, targets, measures and duration of antipoverty program. Between 1997 and 1999, the country solved the problem of food and clothing for eight million rural poor population as scheduled. By the end of 2000, the targets of the Plan have been achieved. Between 1994 and 2000, the per capita net income of farmers in the state-designated counties increased by 38 percent (Meng, 2013) . Thanks to the great importance by all levels of governments, China's rural poor population dropped from 80 million in 1994 to 32 million in 2000, with an average annual decrease of 12.3 percent.
Entire-village advancement poverty alleviation (2001-2012)
In 2001, China formulated and implemented the Outline for Development-Oriented Poverty Reduction for China's Rural Areas (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) . The Outline put forward that the country shifted the focus of poverty alleviation from county level to village level. About 148,000 poor villages were identified based on production, living conditions and farmers' health and education status for each village (Wang, 2007; Gao et al., 2003) . At that period, China took the whole village advancement to achieve the integrated development of rural infrastructure, social services and cultural training. In 2001, China implemented rural tax and fee reform to lower farmers' burden. In 2003, the new-type rural cooperative healthcare system was adopted to prevent people from falling into poverty due to illness. In 2006, China ended the agricultural tax that has been continuing for two thousands of years. To promote the development of rural economy and improve the rural environment, China has also carried out the strategy of building a new countryside since 2006 (Long et al., 2010) . In 2007, the country has implemented the rural minimum living security system and made an attempt to connect the policy of poverty alleviation and the minimum living security system. To narrow the rural-urban disparities, China has formulated and implemented the integration of rural-urban development strategy since 2008 (Liu et al., 2013) . These policies and measures had lifted 67.34 million people out of poverty between 2001 and 2010. According to the 2010 national poverty standard (RMB1,274 yuan), the rural poor population had fallen to 26.88 million people, with a headcount ratio of 2.8 percent.
To further alleviate rural poverty, in 2011, China has implemented the new Outline for Development-Oriented Poverty Alleviation for China's Rural Areas (2011-2020) [3] . The Outline delimitated 14 contiguous poor areas with special difficulties and puts these areas as the main battlefield for poverty alleviation efforts in the new period [4] . The Outline put forward the targets for ensuring the rural poor to be guaranteed access to food, clothing, compulsory education, basic medical care and housing security by 2020.
Targeted poverty alleviation (since 2013)
Since the 18th National Congress of the CPC, General Secretary Xi Jingping has attached great importance to poverty alleviation and development, and put forward a series of new ideas and requirements for poverty alleviation. To help the remaining poor people shake off poverty by 2020 as scheduled, China has proposed and implemented targeted poverty alleviation strategy since 2013. A key programmatic document for poverty alleviation, "Opinions on Promoting Rural Poverty Alleviation through Innovation Mechanisms" issued by the State Council in 2013, has proposed to establish the mechanism for targeted poverty alleviation, which definitely points out the direction for China's poverty alleviation and development in the new era. The Opinions requires local governments to establish the accurate identification mechanism for poverty, build up the electronic archives for each poor village and household with dynamic government to ensure an effective support to the real poor Zhou et al., 2017) . The targeted poverty alleviation has thus become a basic strategy for China's fight against poverty. In addition, the Chinese Central Government has carried out the reforms of rural land system and supply-side structure.
Mechanism innovations of implementing the targeted poverty alleviation
Since 2013, local departments at all levels have implemented the targeted poverty strategy and took antipoverty as a major political task and livelihood project. It transmits pressure and compacts responsibility for poverty alleviation from top to bottom, which has gradually formed an atmosphere of joint efforts of the provincial, municipal, county, township and village leaders to alleviate poverty. Related policies and measures have been formulated and implemented to promote the targeted poverty alleviation strategy. . The five batches include: supporting the poor households who have the ability to work to develop their industries; relocating ten million of the poor in remote areas with harsh living condition to more hospitable villages or towns; implementing ecological compensation policies to lift those people who live in the ecologically reserve out of poverty; preventing the intergenerational transmission of poverty by strengthening education; and helping the physical disability and social groups with special difficulties out of poverty through the guarantee of social security . The ten antipoverty projects include the vocational education and training, helping cadres residency in impoverished villages, microfinance, ex situ poverty alleviation relocation, e-commerce, tourism, photovoltaic power generation, papyrifera planting, entrepreneurship training of the rich leaders and leading enterprises driving poverty alleviation . The six actions for antipoverty include: poverty alleviation through strengthen education, which aims to block the intergenerational transmission of poverty; health poverty alleviation, which aims to prevent people from falling into poverty due to illness; financial poverty alleviation, which aims to solve the problems of difficult and expensive loans for poor households who have willingness and abilities to develop and support them getting rid of poverty through the development of industry; service cooperation docking, which aims to encourage the eastern regions and large and medium-sized cities to absorb the employment of the poor labor force, and promote the employment of the poor; 100 counties and 10,000 villages project, which aims to improve the infrastructure facilities in 108 poverty-stricken counties and solve the water circuit problems of the poor people in 10,000 poor villages through some central enterprises; and ten thousand enterprises help 10,000 villages, which organizes more than 10,000 private enterprises to help 10,000 impoverished villages . For the identification of poor villages, poor villages need to meet the standards that its incidence of poverty is more than twice as high as the province. In 2013, the per capita net income of farmers in the village was less than 60 percent of the province's average, and the village had no collective economic income [5] . For the accurate identification of poor households, the national poverty alleviation standard for rural areas in 2013 was RMB2,736 yuan. In the first half of 2014, the country has organized about 0.8 million people to identify the poor households and poor villages. A total of 128 thousand poor villages, 29.48 million poor households and 89.62 million poor people were identified in the country. The distribution of poor people and cause of poverty can be largely understood according to this identification. From August 2015 to June 2016, the country organized nearly two million people to carry out re-identifying. About 8.07 million people were re-identified as the poor population and 9.29 million non-real poor population that was previously inaccurately recognized were eliminated. In February 2017, the country re-identified the people who have been designated as non-impoverished people in 2016. From June to August 2017, the country carried out dynamic management for poor population to further identify the poor. Accurate identification of the objects has made Chinese antipoverty work targeting to the poor villages and households. Based on accurate identification of poor objects, targeted pro-poor measures and corresponding helping funds to the poor have been adopted. In addition, more than 0.54 million villages' cadres were sent to the poor villages and 0.188 million outstanding cadres were sent to the poor village as the first secretary to enhance the masses' ability to shake off poverty [6] .
To improve the effectiveness of help-the-poor work, China has established the third-party evaluation system of poverty alleviation performance for relevant departments at all levels (Li, 2016) . These appraisal systems involve inaccurate identification and assistance of poor people, antipoverty work performance and help-the-poor fund use for the head of provincial party committees and governments [7] . In addition, the country has set up an exit mechanism for poor people, poor villages and poor counties [8] . Meanwhile, it also is exploring and establishing an asset income support system (AISS) to guarantee the poor without working ability benefiting from the assets they own. The AISS aims to convert the fragmented, scattered and sleeping resources into assets. Local departments use the special financial aid funds as a share of the poor to participate in production and management of professional large family farms, cooperatives and leading enterprises, thereby increasing the farmers' property income (Yu, 2016) .
The targeted poverty alleviation measures have greatly improved the face of rural poverty in China. The number of rural poor has dropped from 82.49 million in 2013 to 43.35 million in 2016 and the corresponding poverty headcount ratio has decreased from 8.5 to 4.5 percent (Department of Household Surveys of NBS of China, 2016). The farmers' income growth in poor areas is higher than the national rural average level, and the income gap of rural residents between the poor areas and the whole country has been shrinking. In 2015, the per capita income of rural residents in poverty-stricken areas is RMB7,653 yuan, with 2.9 percent higher than the average level of rural residents in China (Department of Household Surveys of NBS of China, 2016). In addition, infrastructure and public service level in poor areas have been continuously improved, and the urban-rural gap has gradually been narrowed (Department of Household Surveys of NBS of China, 2016).
Future challenges on implementing the targeted poverty alleviation
China's development-oriented poverty reduction program is an important component of the world's antipoverty efforts. The success of China's poverty alleviation program has attracted global attention, which has become a world model and can provide a benefit reference for the world's poorest countries. While remarkable achievements have been made in China's poverty alleviation, it remains the world's largest developing county facing unprecedented challenges in narrowing the economic gaps between rural and urban areas and across regions.
Firstly, China's poverty alleviation has been entered into a sprint period of tackling tough issues. China's poverty problems remain serious and have become increasingly more difficult to reduce by conventional poverty alleviation strategies and measures, which is characterized by the coexistence of chronic and transient poverty as well as regional and dispersed poverty Zhou, 2016, 2017) . Poverty scale is still large and antipoverty tasks are pressing. By the end of 2016, China still has about 43.35 million people living below the poverty line in rural areas (at 2010 prices) (Department of Household Surveys of NBS of China, 2016). Besides, natural disasters occur frequently in poverty-stricken areas and the capacity to prevent and mitigate disasters is insufficient, increasing the difficulty of eradicating poverty (Zhou et al., 2014 (Zhou et al., , 2015 . In addition, suffering from diseases is a major cause of poverty in China's farmers' poverty and the proportion of poverty due to illness has gradually increased [9] . Overall, regional poverty has not yet fundamentally changed .
Second, the identification of poor people needs to be further targeted. Although China has launched multi-round identification of the poor population, a large number of marginalized or vulnerable groups still exist. When an external shock occurs, they are prone to falling into poverty. Usually, it is difficult to determine whether it is poor or not by a single index. In addition, the standard for identifying the poor in rural China is to judge whether a household can stable access to food and clothing, or nine-year compulsory education, and basic medical services and housing security, or average annual net income per family below the national poverty line or not. However, the recognition results may be varied due to the inconsistence of judgment standard among regions in practice.
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Importantly, because of the difference in regional economic development level, the poor people who have been identified in the relatively wealthy provinces or counties may not be the real poor people in the poverty-stricken areas. Third, the current poverty alleviation mechanism may lead to new social injustices. The current antipoverty work (including the input of help-the-poor fund, full-time cadres stationed in the village to help the poor and infrastructure construction) mainly target to the poor villages and poor households in impoverished counties. The poor in non-impoverished counties or villages are often marginalized. Meanwhile, the non-poor people, especially the marginalized groups, did not get help. Statistics showed that 41 percent of the country's poor people are distributed in non-poverty villages, and 45 percent of the poor are distributed in non-poverty counties (Gu, 2016) . Coupled with the implementation of policy that the people in the antipoverty system who have lifted out poverty still enjoy the same poverty alleviation policies as the poor households do, the poor is getting richer and the marginal people is getting poorer over time. This may lead to new social injustices. As the old saying said, "Inequality rather than want is the cause of trouble."
Fourth, potential trade-off challenges exist between poverty alleviation and development and ecological conservation. In June 2011, the State Council issued the National Main Function-Oriented Zone Planning. The Planning divided China's territorial space into the development-optimized areas, development-prioritized areas, developmentrestricted areas and development-prohibited areas. The development-restricted areas include the national agricultural producing and the key ecological function areas where large-scale urbanization and industrialization are restricted. However, there exists a high degree of overlap between the national key ecological function areas and the contiguous poverty-stricken areas with special difficulties in China, which brings severe challenges to the state's antipoverty program (Figure 3) . It is estimated that more than 50 percent of the poverty-stricken areas (i.e. about 2.2 million square kilometers and account for a quarter of the country's land area) with 34 million poor populations are within the scope of the national development-restricted areas (3.86 million square kilometers). Besides, the country's ecological compensation mechanisms are not perfect with a low compensation cost. Currently, the subsidy for private and community-owned forest has increased from 10 yuan in 2010 to 15 yuan ($2.34) per mu (15 mu equals one hectare) in 2013 [10] , but it cannot meet basic requirements for many poverty-stricken areas letting themselves out of poverty as the country's poverty line rises.
Fifth, rural hollowing, rural decline and aging are becoming increasingly serious (Liu et al., 2011; Liu and Li, 2017b) . With the rapid urbanization, China has 273.95 million migrant workers without adequate social security due to household registration system in 2014 (Bai et al., 2014) . Meanwhile, more than 50 million elderly, 47 million women and 61 million children have been left behind in rural communities (Yang, 2013) . More importantly, in 2014, the rate of aging (aged over 60 years) has reached 15.5 percent with a higher aging level in rural China than that in urban, far exceeding the internationally accepted level of 10 percent (National Bureau of Statistics, 2015) . The poverty headcount ratio of the elderly in rural China exceeded three times that in the urban (Cai et al., 2012) . It is estimated that there are more than one-fifth poor counties with extremely serious aging characteristics locating in the 14 contiguous poor areas (including 679 poverty-stricken counties), which concentrates in the Wuling Mountain and Qinba Mountain areas and Yunnan-Guizhou-Guangxi rocky desertification area (Figure 4 ). In the last decade, China's rural hollowing has been developing rapidly (Liu et al., 2013) . Undoubtedly, population aging and village hollowing in rural China will lead to insufficient internal impetus driving economic growth, bringing new challenges to the country's poverty reduction.
Sixth, the return-to-poverty phenomenon is still rather prominent in China. The poverty-stricken families usually live in remote area with a harsh environment, poor living conditions and a high re-poverty-stricken rate. Some groups who have move out of poverty are vulnerable to fall back into it once struck by natural disasters, critical illnesses and economic fluctuations. Re-poverty-stricken rate (or rate of return to poverty) is the proportion that the people who have lifted out of poverty fall back into poverty in an area over a specific period. Official data showed that 66. (2006) (2007) (2008) (2009) (2010) period, the re-poverty-stricken rate in Northwest China reached at 15 to 25 percent, which is mainly caused by diseases (Yao and Xu, 2012) .
Lastly, antipoverty is a systematic project. The report of the 19th CPC National Congress pointed out that China has entered a new era. Despite this, China still faces the arduous task of tackling poverty, the large disparities between urban and rural development and the difficulties in employment, education, healthcare, housing and elderly care. The remaining poor population in China has gradually gathered in remote deep rocky mountainous areas and the "island effect" of rural poverty is emerging Zhou, 2016, 2017) . Fortunately, China attaches great importance to poverty alleviation and promises to win the battle against poverty. The 19th Party Congress report has stressed the importance of focusing on the task of poverty alleviation in deep poverty-stricken areas and put forward . The country will continue to implement the targeted poverty alleviation strategy and attach importance to spiritual poverty reduction to ensure all rural residents living below the current poverty line being lifted out of poverty by 2020.
Conclusions and policy implications
China has entered a new period of relative poverty. The impoverished areas are still the short boards in China's ambition of building an all-round well-off society until 2020 Liu, Long, Chen, Wang, Li, Li, Yang and Zhou, 2016) . Fixing the short board for poor areas needs to constantly adjust strategies and countermeasures to adapt to the evolving social needs. Since the founding of new China, the Chinese Government has always attached importance to rural development problems and adopted a series of rural reforms to promote poverty alleviation and development work. Overall, China's antipoverty has mainly experienced six stages and realized the transformation from relief-type to development-oriented poverty alleviation. The accuracy of antipoverty has been increasing, and its effectiveness has become increasing apparent. China's antipoverty practices have formed a pattern of poverty alleviation with Chinese characteristics. poverty alleviation program has attracted global attention. China's government-led antipoverty models, targeted poverty alleviation measures and innovations in antipoverty mechanisms will become a world model, which can provide a benefit reference for the world's poorest countries. However, China's targeted poverty alleviation work still faces many challenges, i.e., accurate identification of the real poor, aged poverty, ecological protection and rural hollowing or decline. New situation and problems emerge in an endless stream. Specific measures are suggested to adapt and respond to the emergence of a variety of complex new problems. First, the differentiated and targeted poverty alleviation strategy should be further developed and implemented. Due to the differences in natural condition, socioeconomic status, historical background and macro-regional policies, the causes and levels of poverty in rural China vary across regions. Targeted poverty alleviation should take into account the poverty-stricken population in both impoverished and non-impoverished counties as well as poor and non-poor villages. Effective pro-poor strategies involve in individual, local and central initiatives. The central government needs to formulate scientifically the regional and differentiated antipoverty planning. Local government should make full use of the late-developing advantages in poverty-stricken areas and deepen supply-side reform to improve the effectiveness of poverty alleviation and complete rural short board . The individual level needs to fully tap its potential for development and the endogenous dynamic as well as avoid bad habits. Poverty alleviation needs to focus on spiritual poverty and to cultivate wisdom of the poor by education, which is an important way to cut off the intergenerational transmission of poverty.
Second, further poverty alleviation and development should focus on the deep poverty areas with a large population of extreme poverty. These areas are characterized by abominable living environment, fragile ecology and frequent natural disasters, complex causes of poverty, poor infrastructure and public services. It is necessary to identify the main causes of deep poverty and take the targeted measures for poverty alleviation. Relevant policies and funds should be inclined to the areas of deep poverty. Inclusive and special policies for poverty alleviation should be carried out. For the poor with a certain working capacity, the country can implement the capacity-building project or the vocational skill training to help them to improve self-developing ability. For the special poor groups without working capability (i.e. the elderly, the disabled and the sick suffering from chronic diseases), social security systems are the last line of defense. For the impoverished villages or poor living in remote mountainous areas with fragile eco-system and frequent natural disasters, relocation to less poor areas may be required.
Third, the construction of a well-off society in an all-round way should pay attention to both rural and urban poverty. With the concern about poverty in rural China, the problem of urban poverty has become increasingly prominent (Meng et al., 2005) . At present, there is no unified standard for the measurement of urban poor population in China. If using the international poverty line of $1.90 a day as urban poverty line, the number of urban poor in China reached 3.68 million in 2013, accounting for 0.51 percent of the country's urban population [13] . Therefore, urban poverty reduction should be put on the agenda in the post-2020 antipoverty policy in China.
Fourth, China should insist on laying equal stress on ecological protection and poverty alleviation and development. The government needs to explore the establishment of system for payment-based resource use and compensation for ecological conservation in poor areas . The ex situ poverty alleviation relocation, as an important measure of targeted poverty alleviation strategy, should be based on adequate scientific research and planning and fully respect farmers' willingness. Infrastructure construction in poor areas should fully consider the local population structure and needs of economic development.
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Fifth, the role of export of labor services in poverty alleviation should be further emphasized. The migration of rural labor force into cities and towns contributes to the increase in household income and socioeconomic development as well as the transformation of production and lifestyle in poor areas . In the field investigation, the income structure of poor households is mainly wage income (He, 2017) . The wage income for migrant workers contributed in the poverty reduction (Luo, 2010; Long et al., 2016) . Therefore, it is critical to provide institutional support for the agriculture workforce to benefit in cities and make them urbanizing in the neighborhood and on the spot.
Lastly, research works on poverty geography and policy impact assessment should be strengthened. Poverty is a manifestation of the imbalance between human and land relations . The first goal of the UN 2030 Agenda for Sustainable Development was to end extreme poverty by 2030 (Griggs et al., 2013) . The fifth Plenary Session of the 18th CPC central Committee set out the goal of realizing the impoverished counties all quit and solving the regional poverty by 2020 [14] . This goal is in line with the eradication of extreme poverty in the MDGs and the SDGs of the United Nations. To respond to the UN 2030 goal for sustainable development, China needs to strengthen the study of the geographical distribution of poverty, the causes and driving forces of poverty, the ways and effects of poverty alleviation, and the successful experience in poverty reduction. After all the poverty counties quit in 2020, the question on how to target the poverty reduction goals of the new round is worth studying in depth. These questions will provide opportunities and challenges for deepening the study of poverty geography.
